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mw ihrum to- 

AHosteric modulators of endogenous adenosine represent an alternative to 
direct act trig adenosine .tntsts and nucleoside uptake blockers. These com- 
pounds can selectively entMna? the response to adenosine in only those 
organs or localised areas of a given organ in which production of adenosine 
is increased. The present article is an overview of the recent patent literature 
related to allosteric modulators of adenosine function on tire A, receptor. In 
particular, the compounds with improved potency as enhancers and reduced 
antagonist properties are mentioned. Among the reported compounds, two 
molecules appear to he of potential therapeutic utility. A synergistic combi 
nation of PD-81723 and cyciopentyladenosine. an allosteric enhancer and 
agonist, respectively, of the adenosine A, receptor, appeared to be effective 
to induce angiogenesis. Moreover, (2 amino-4,5.6,7 tetrahydro benzo[b]thi 
ophen-3-yi)-(4'Chloro-phenyf)-methanone appears to be active for the treat- 
ment of neuropathic pair* without co administration of adenosine. 
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1. Introduction 
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Allusten'c effects are observed when then: are intM-atttOns between !\vn binding 
processes thai occur simultaneously ot sequentially: the binding of one Jtgand affects 
the binding of another iigarsd. The flexible nature of the; interaction hetsveen the 
t« enters and w.tinus aUosietir rnodulatots. i ngethcr wit h lie- potential lot stitsi ytx: 
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>.tv of the ( :ABA A rfTi •■;>(!)(, which is a transmitter gated ion channel, the bemodi 
azepioes acting <:>B an aHosterie site on the reai ptot showed substantia! therapeutic 
effects and acceptable side effects tii. 

Adenosine is a ubiquitous au'ocok! that modulates numerous functions in the 
cardiovascular and other organ systems This local liorminic exerts its actions tut 
the human body by interacting with a! Seas! four different cell surface tA puri 
norecepfor subtypes classified as A,, A,. . A,-., arid A, ei. These receptor subtypes 
helottg to the supedatntfy of G protein -coupled receptors {GPCR:-,} nod ate 
widely distributed throughout, the body &;.?). JodraeeiluSar adenosine, *» a bieak- 
down product of ATP. protects tissues from isrhaemic damage by lowering oxy 
gen demand arid increasing oxygen supply. Agents that increase ( he iK t.ivai.iot> of 
the A-. adenosine receptor in response to adenosine would he useful in eondi 
tions characterised by a localised oxygen deficit, such as angina, myoeatdial inf- 
arction and stroke t«i. 

The adenosine A, receptor is couplet! to C,'C. V protein sign;).: transduction 
pathways and may mediate a number of biochemical processes, such as tise acliva 
t ion of several types of K ' channels, tnact Ivation of N , P and Q ■type C;r' ' chart 
rrels. inhibition of adenvlyl cyclase ;<;■ and activation of phosphoiipasc C. A variety 
of adenine mediated effects otrcut via the A, -adenosine receptors, highly 
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1 PD-81723 

expressed in the CNS and in othet tissue such as kidney, 
lung, bladder and heart Tin- widespread expression of 
adenosine A, receptors and the lack of . sufficiently selective 
tdt iu m ■ooisfs ha i i i» i fi 

cessfui <f> \< (oreo ut i i l ' ) ii i 1 1 i <r i 

nH($ to exploit ibe cyioprore«-i ivc properties of adenosine, 
Tims, it would be of gteat thetapeucie importance to have 
compounds thai are able to enhance the activation of 
A; adenosine iceeptors by the endogenous ligand, adenos 
ine, within specific E3:«e= i issues. Such at) opportunity for 
m0 iv nu n ■ } ri 'h ' 1 f n i ] i i i i i 
tionafGPCRsnm. 

Allosieric enhancets, upon binding, ate believed to stabi- 
lise a conformation of the A r adeuostne seeepiot chat ids a 
high affinity for agonists. This effect is manifested as a 
slowing of t be rate of dissociation of agonist from the t*cep- 
lor [of In addition, an allu.siene enhancer appears »« stabi- 
lise an active conformation of the receptor even in she 
absence of an agonist. Thus, in cells with A, -adenosine 
receptors thai are aciive spontaneously in !be absence of an 
agonist, such as die Chinese hamster ovary (CHO) celts 
nsed in mirnetous studies, an allosteric enhances may 
Inciease the number of rerept.oi s thai ate auive at any given 
time and ibeteby cause a change in cell function help. The 
currently available allosteric enhancers of agonist binding to 
tiie A, adenosine receptor have several nonspecific at irons 
These nonspecific actions include antagonism of she 
A; -adenosine receptor fuj s- and inhibition of the activity of 
adenylyi cyclase psf 

Bum and iiwnki n s •< Oil ( i : a _ -iim > 1 < u < , ) bt 
ophene derivatives m . capable of enhancing both the binding 
and activity of relerence A t receptor agonists, sudi as 
N' ; -cy<:li>peiii:yla<itn-tosirie; (CPA), !<i Che A, -adenosine receptor 
fHj. They also l-eporsed thai these compound!, were capable of 
acting as compethivi » si agonists ai i be sam< tecepus usualls 
at higher concentrations icii. Therefore, the concentration 
range ychete rbe,r compounds ran enhance the effects of ago- 
nist.s is limited ii'ij. Among Ore compounds tested by Bums, 
Pl> S17^ i iJ ammo i ") mm. bV 1 en r ,i, | u 0 - i 
om U y! p ny)j -mei.hunon n« i ll represent a p< 

eificand selective aiiosteeie enhancer of agonist binding to the 
A< receptor, with the best ratio of enhancement to am agon is- 
ttr .-ufhai at Ore i ) n ! 



PD -81723 was shown to enhance agonist binding and the 

tor subtypes or on other classes of receptors. While the exact 

allosteric anions remain unknown, the available data indicate 
that: PD-81723 functions to stabilise a high affinity or ago- 
nal n nit us i. she h > n 1 u - ns Is 1 ni 1 the 

na , or„M mo i'l ■ Hi TV 1 . , . autanat a , ol [o'\ d ! 
CP \ with PI 1 -17.2 5 suih 1 ni stimulation nUtytng,nesus 
that was threefold go-ater than that seen with PD-81723 

. „ asss is beneika! for revascularisa 

tion « I isdwernit tissues in conditions such e sitoke heatt 
disease and peripheral vascular disease pp. In the Univ. of Vir - 
ginia patent \mi it was demonstrated that PD-81723 sttmu- 



2. Molecules that aliosterically interact with 
the adenosine A 1 receptor 



evaluation of compounds s 
teric enhancers of the Aj ■ 
from previous structure * 
{it2S-2»J that substitution * 
ems, such as eh 
moiety at she 3 



<if the thiophene ring resoitec 



Many of the tested •compounds repeated in the patent 
hied by Meclco Res. {turn King Pharm, Res. & Dev.", Inc.) 
in 1 997 §102 and represented in ftgin* 1 appeared to b« 
enhancers teg,, most compounds wit it general formula 2 
sod 3), whereas others appeared to he: antagonists of the 
Aj -adenosine receptor (e.g.. most compounds with general 
fomtufa 4). Although none of the lested compounds bad 
greater efficacy titan PD-81723, compounds 2d, Ac 2j and 
1 1 it -t if m -ti -t! 1 i PI -r 1 " l i nham > o at 
all concentrations tested. Since the known allosteric 
enhancers are also A. adenosine receptor antagonists ai 
some (usually high) concentrations, the tact that none of 
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the tested corn < us 1 ha 1 a >t *1 , ft ic> than U) fiM 
PD-81723 could be explained by a potential antagonistic 
effect of the compounds at high concentrations. 

in tlte series of compounds with genera] (bricidla 2, the struc- 
ture of PD-81723 has ten systematically modified. For the 
4,5-dimethyl t.htophene detivatlw* {% » R z ~ Clf^} . the 
absence of the irS.Huoromef.hyl n»i«y no die phenyl ring (cmn- 
pound 2a. R, - Rj « R ; « H), led to a lass of activity at any con- 
centration, while r<-- moving fwah nn byi sobsi intents in positions 
4 and 5 on the tbiophene ting (compound 2t>, R. 1 ft, fed to 
an inctease of" activity at a iowes concent tadon (0.1 fjM). 
However, this latter derivative was less active than PD-81723 
at I and 10 pM, No increase of activity was obtained with 
tin* presence of a nan -polar substituent (such as chforo) it; 
tin / if i p< itlt n < ■ tii i «oyl ring 1 I 2< ft tb 
series oi 1,5 flmethyi t.biophen derivat.iv. reported in the 
patsnt filed by Medeo Res. \m\, only compound 2d pos- 
sessed an activity comparable with that of PD-81723 at each 
concentration tested. 

The effect of substitutions at the 4 ami 5- positions of Use 
tbiophene ring in the PD-81723 and particularly on its 
Vyclised' analogues, has been catefutly examined \&t% The 
bridging of the 4 and 5 positions with a methylene chain. 



spending 



with i 



sepu 



Compound 2j was specifically claimed by King a-p- to be 
useful t»i ih a i m ii t ,-i [-tii m<dv iepicvttid 
sensory nerve function in a conscious, human subject and dis- 
< V i tn (i ^nt! 1 ! - hyp* !, -Ci - i d\, <sl tsia i lodutta 
hyperalgesia, tinnitus, ganglionic dysfunction and eombina- 
i tons i hereof. These symptoms are often manifested as neuro- 
pathic pain {im), which is a persistent, chronic pain usually 
described as a burning, shouting or lancinating sensation 
without an obvious cans- 



Pha? 



ed a 



which i he 0-6 methylene group was replaced with a nitro- 
gen atom to give the 4,5,6,7 -sefrahydrotbiefK 1 j2.3-c]pyrid- 
ine derivatives with general structure 3 go \ In the series 
of compound's that (sear the 3-t.nnuoromethyl substituent 
>f f s M 7 2 ,nd tiffercn, aalkyl mote-ties t sobstitu 
ens) on posiiiof) sbc t.he benzyl moiety yea;, the best substtl - 
uent. Indeed, only the N benzyl derivative 3a possessed an 
activity comparable to PD-81723 at: a ccwwssntratinn of 



fee 



eriseel by the ptesence of 
and 3b) or N-[3-(phe 
icty were inactive. The 



tpbfe loss of activity. I he removal of the 
(compound 3c) ot both the N- benzyl and 



PD-81723. When the 
dibydrooyek>r>entadlen[h: 

replaced with a sulfur ate 
at; 0.1 and 1 pM was obs 



>n!y dig 



> tb urn oi t\ a - .ithtlM * Hi >n <f a halo 
en n) ii -i m i o pound 2g) i rred r.ver 

« mefhoxj (co.mpotu 1 ?.h it urn > on I 2i) snbsittat 

cut at position ■-') of the benzoyl mnieiy. I he 1 ,5,6.?- tettahy- 
drobcn;?ojbj tbiophene derivatives 2j 2i also showed good 
aifesterio-enharieer activity arid appeared to be more potent 
than PD 81 723 at lower concentrations ftl ! and J }M). 

('•-eni.iaiing the aettvity of the hotnoiogous series 2c, 2j, 
2ns artd 2n. where the benzoyl moiety is maintained con- 

St a It, if rfl'tHjis 1 lla> f M \ I n It i \VH 0 tic -1 1 

tfte rtrtg fused to the thiosilieiie. By increasing lite si«- of 
this ring from live carbons (compound 2c) to six carbons 
(compound 2j), a .significant incniase in activity Is observed. 
A further increase to seven carbons (compound 2m) or eight 
carbons {compound 2a) leads to a modest dee tease in activ- 
ity, with no significant different* bersveett tie? two, 



sho 



ag.au: 



Mtifirn 



< I ,m 1 vi ii 1! v - ' I mi d h 1 < s;o.hesk oi the 

N-efhoxycarbonyi nnlivl honsolocucs <k ---- ilh'lb lil 
of conjponrids 3g and ,% (componods 3i and 3j, resj)ec- 
tively), vvhetefn a methylene spacer has been insetted 
between the nitrogen and the ethoxyca.. bonyl tnotety. 
These compounds contain a positively charged nitrogen at 
physiological pH and had no enhancing aettvity. The sub 

h 1 lilt ( i ' 

(compounds 3k and 3i; terirtistd enhancing activity. 'Those 

m niti w i 1 t utul 1 ttiii h t\. !x< n i -( m} Ii 

fied Jo w.-;.> de\(»d oi ailosfen! enttatt <i attivit\ u dl 
concert tcailons tested. 

I'ht neaiKs t pt rted if) latite 1 in .■.nti.:l!\ cofxsistttnt 
With tte results repoo.t-d i;y Brum and ij/erman {if, 27}. 
iltix h t if f tif ; say aw bit rent sow f adeno ttx 
receptors wert; nsed in these studies. However, it should be 
noted that tire assay of effects of putative erihancets on eAMP 
content of CHO cells expressing human A -adenosine recep- 
tors is not a sped lie assay of allosteiie culiare vtuent of agonist 
binding. This assay does not: directly measure she interaction 
between receptor sotivapon and C. protein aitisalinu and 
these observations may be complicated by drug actions not 
< t-i d i dw m M u.h ^s vol i v it 1 s. i ei the 
efffctt:ofa tesfert compound it) ftte intact cell c AMP .assay may 
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2a R, ~ R., = CH S , Ft. = R 4 = R 6 = H 
2b r', = rJ, = R-j = fii = Rj = H 
2c R. = R 3 = H, R, = R 5 ~ H. R 4 = Ci 
2d R,= R, = CH,"r 3 = R s = H s R., = a 
8 2e R, . R, = -(CH,) r , R s = R 4 = R 6 = H 
2f R„ Rj» -SCHICK-' R } = R 4 = R, = H 
2g R 1: Rj = nCHj} ri R 3 ='r 6 = H, R* = Br 
2h R,,R ; = -(CHjj-, = = H. R. = OCH, 
2t R,, R •• -{CH,),-, R,' = Rs, = H. R. - NO, 
2j R,, R 5 = -(CH,} 4 - R, = R ; = H R 4 = CI 
2k R„ R, = -(CH,! 4 . Rj = Rj = H, R 4 = Br 
21 R<, R a '= -fCH^-, Rj *R^*H. R 4 « p-C s H s 
2m R„ Rj = -(CHj),-, R„ = R, = H. R, = Ci 
2n R t i R 2 '» -{CHjV, R,» R, = H, R, = C! 




3a R ; 
3b R, t 
3c R, 
3d R, 
3e R< 
3f R., • 
38 R 
3h R , 
3i R, 
3j R| 



= Bn, R 2 = CFj, R 3 = R 4 = H 
~ PhCHjCHj. H- = CF ; , R 3 = R, = H 
= PhCH^CNjCHj, R, = CF S< R 3 = R., = H 
= Bn,R s « R 4 = H, R 3 = CI 
« H, R 2 » R 4 - H, R, « Cf 
■H.Rj-Rj-R.-H 
» COjCjH 3 , R, « Rj « R 4 » H 
= CO,C,H s , R 2 »R,»H.R a «CS 
= ca.CO. ? C~H 5 . R.j ~ R; - R. = H 
= GHjCOX^Hj. R- = R 4 = H, R, = Ci 
= C s H ; ,CH : ,OCO, Rj»Rj«^aH 
- CsHjCrt/oCO: R s = R 4 "= H, R 3 = Ci 



Table 1. Percentage change in CHO celt cAMP content in 
the presence of tested compounds 2a - n and 3a - f . 

Compound Change in cAMP content from control at 

different concerttrations of tested compound. 











1 (PD-817; v 


• 1 8 * 4 


• 30 t 6 


■57 + 11 


2a 


■2*0 


+3* 1 


■•'11 *0 


2b 


-29 * 1 


15*3 


-18* 3 


2c 


■4 r 6 


3 r 1 


• 14 i 2 


2d 


•17*6 




•52 + 13 


2e 


■13*4 


.Kl * V> 




2f 


* 2. ± 0 


■3 ± 1 


•24 - 5 


2g 


•18*5 


•30 * 3 


-41 ±9 


2h 


+7 i 2 


-15 * 2 


-15 * 3 


2i 


+3* 1 




■5± 1 


2j 


•9 t 2 


.?7*6 


-44 * 9 


2k 


•18*5 


•24 ±6 


-24 * 5 


21 


-5=b1 


-28 i 8 


-24 ± 8 


2m 


-9 ±2 


-15 ± 3 


-28 ± 1 


2n 


•9*3 


•14*4 


•24 t 5 


3a 


■10 ±2 


■23 ±5 


-48 ± 9 


3b 


-2*1 




+10 * 3 


3c 


-3±1 




-12 ±4 


3d 






+ 12*3 


3e 


•9*3 


•? ± 2 




3f 


■2*0 








4 R, = H, alkyl. N(a«cyi) 3 , 

subsSituted alkyl. 

OH or NHj 
Y = CH, N, C-CNor C-CiO'jOX, 

wherein X = H, alkyl or 

subsiltuted a iky! 
Rj, and R 4 are incfependenily H. 

jen.atkyl,s t i 
aryl, amino, triuorometbyl, nitro or 
cyano 



Figure 1. Genera! structures of 2-amirto-3-benzoyl thSophenes. 
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e SAR studies that 



es«!t<id ijrs 5 



of c AMP .: 
.1 LlM, Tl 



A, -atfcr 

h<:s !>£■»■ 



Son with 
and tri- 
:ty si the 3 position of the 
»t ettitHnc^rneru aatvity, 
jaiTjd to f» nearly as 
2b, 2d, 2« ;»id 2k 
BJ-nt of nit - . \, 



d by King {io?J the s\ ntin 
il'tosteric enhaoc«r activity 
> 81723 Willi «»'-!B;rai for- 
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4 ■ and 5 -position of the thioptierws system, mm studied to 
establish the structural requirements, and the SARs for 
enhancement of the action of an agonist at the human 
A<- -adenosine receptor WM). Previous studies by Brum |J4j 

ug i i ht in , i h ring on th< thiophesie 

j i i ului imp w f it tii hi s > s u„ 

to examine if this trend would also be observed with the more 
complex naplsih \> d< n-n s > s t t in i h. same series 
of 2-ain!no-3-betuoyithioptpnes, the receptor, environment 
adjoining the Imtxoyl binding site was known so fx* 
lipophilic. Pot this reason, tin subssitueras as the 4 position 
on t he naphthalene were varied from Pi. to groups with a dif- 
ferent: degree of iipopbiliegy {CH 3 , < ^M^O, C), Br and I) and 
at itif> tS-|x«.lliori from ! i i.o D For snbstituents *t the and 
5 -position of tli.- tfuophene. King examined die 4,5 -dimethyl 
and various alkyiene linkage between t he 4 ■ and repositions. 
Ttn-';M" linkages varied from shtee to four us ! hylenes to yield 
the ii.o-dihydco U I -cyclopentadienlh] t binphene and 

1,0 ri T (,,, dndu.tn .. < lb]:oi ,.0. , .< ,Iumm. i-os ,. t K 
(compounds 5e - Si and 6). Finally, by introducing a nitrogen 
atom into tin: 6 -position of i be ietrahydrobeu:m[bjthiopl»erie 
ring, the 4.5m.7 ietr<dtydtos.bieoo }2.3 cj pyridine derivatives 
7 and 8 were prepared . 
The n 

formed using CHO re lis stabiy t.ransfec.ted to express' the 
recombinant human A: -adenosine receptors. Alkssterie 



mufe 



cAMP 



of 



CHO:hA< ceils at font different: concentrations (0,01, 0.1, 1 
and 10 jlM; Table 2). 

Several muieeijies apjx-ared to be more potent than 
PD 81723 as attestant: euhara-en, in the CHO:hA, assay. 
These included compounds fta - !, (if and 8*. These latter 

d.n'„s sMi 1 \ < ells by -10% when 

present at a concentration of 10 JlM; iij they cause a team* 
of c \MP content of > 229 at a con ninrtioi >f 1 jiM 
iii) they do not. increase (h<- content of cAMP of CPiO.hA; 
i. !K ,ii <m ,uii I It an f to ; i i m< i > o.< >hi 
pound is continuation dependent. 

In tiie series of derivatives c bat ac t et ised by the presence 
of i he unsi.ib-it.it.uted 1 -naphthoyl moiety at the 3 posit ion 
of the thiophette ring am! which diffet it) the R r and 
R; substit.uents. it: appeared that t he most, potent com- 
pounds had a 3 or 4 carbon methylene linkage between 
iii' \ lie 1 p M n J h th >p > U } ,u 1- ii and 
5j, respectively). 

Several chemically different subssituenis at. the A position 
of tiie 1 naphcboyi mulcts were investigated fhess m dii'iea 
tions will alter the electronic, Steele and lipophilic features of 
this residiw ( en -1>\ >y; ni >i <ta ah fphiiit and 
electron-releasing methyl group at the 4 position of the naph 
tboyl ring, the allostrric enhancing activity was increased for 
compcjund 5a and 5e •with respect to ; he reference eosnpound 



PDSF723 at any concentration. The replacement of tiie 
m tfiyi \ ah i 1 1 lip pit id m n Us t it tel. t- n ntui 
eiy (a met. boxy group!, reduced aiUHieiit (-ntiaoeer activity 
For fids latter compound, the teduci.ion jrt activity tnay be 
atfcribni.ed both to sterie and electronic factors, as has been 
observed previously fot the methoxy -beiwoyl counterj>att 2h 
•i.Cisf. In fact, the methoxy grouj; iaas an angularity comjxs 
neui, part of tiie owfthoxy ganip can extend .significantly 
aticive oi l)ef :\v die phmi- of tif ! naphtit«ters< ! ting, thus intro 



.SlKOirt 



It) the same series of compounds represented by 5 and 7, 
placet! t t tit nievhyl j , ih nl in nl sis at lie' 
similar ek'cfmnjc effects but diffeteni lipopbibc ehaiatter 
ie.g., Cl, Br and !) uesnited in sniisic-ved activity (5ti ■■ d. 5 a ■■ i 
and 5k - j). Ii. is notewonhy that ah hough the int.rnductioti 
of a eltlorine at the 4 -position of the I naphrisovl moiety 
(compounds 5b and 5§) did not have a profound effect ntt 
activity relative to the 4 -unsubstituied derivatives, increasing 

iderivaitves 5c, fill and 5 k) and nliin lately Iodine 
(compounds 3d. 55 and 5i) caused a large iut-nsase of tie- 
»llo$teric eriisaueet activity, esp«H:ially when a lipophilic sub- 
Si: nana: (irsetityi oi cyeloalkyi moiety! was p-rr-setii: in rite 4- 
and 5-pt>sition of tii<- titiopheri<? ring. 

lipophilic halogen or mei.hyl group at t he 4 position of tite 
uaphihaieoe ring was preii-rted for enhancing activity, 
whereas a mom hydropirille group, such as the n»th<M«y, was 
not favourable. I he tesults indicate a slgn'tRcani quaitUitive 
direct correlation between the ailosteric enhancer activity 



:f (be 



the ! 
by the pt« 
actes (Cl, 



xipbific 
tihuyl r 



tiiii substiriteni at the 4 position of 
. with the compounds characterised 
itueriis with higher lipophilic char 
5 the most potent: as A s -adenosine 



ailostei 
By ■: 



en hat 



g i'egioiscaiKrts el various ci mpounds with 
the same sijhstimenfs. it ins been possible to further elnci- 
date the role of iipopbific.iiy in the SARs associated with 
these niolecnles. Fids is exemplified by two groups of legin 
it m ttitii ^s' > iht >p U tsv.itts- , suhMttun d in 

the 3 position with the 1-napbthoyJ or 2-naphihoyl moie- 
■it:s: (;:ofnj)ounsis witli gente-til formulai; a and (S, resjjee- 
tivety). By eofnparirtg the aetlviries firsieeiives bearing 
the satne subst'uueuts on (lie 4- and 5 -position of the thi- 
ophene ring, it may he concluded that the 1 -napbthoyf 
tti! nil Iomega 5) are genet ally mm potent 

than the t t p< di eitl>,nts sjth th J uaphtboy) 
suintituent {genetai formula 01. We ran lurtber cowhide 
thai, appropriate HpopWIidiy is a necessary parameter for 
the at lost eric entiartcer activity but not the only deter rttitt- 
ing patatrttaet l)ecause nio!eeu!es witti ecjuivalettt lipophilic- 

lit % g,, , v , [j . n , g v , g ,( u : olf\ 

In site sesies of k'-napfrthoyl derivatives with general for- 
muiae fi and 8, only the compounds Cm and 8a are more 
active than PD -81723, For derivative 8a, the ititroduct.ion of 



' t , , t4 
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5a R. t = R- = CH 3 , R 3 = C 
5b R, » r' ? = Cf-C, R 3 "= C 
5c R., = Rj = CH,, R;. = B 
Sd R, = R 3 = GHj, R~ = f 
Se R 1 ,Rj = -iCHj)j~. R :s = 
5f R„ R ? = -{CHjV, R 3 = 
Sg R.,,R ? = -(CH;.K-, R 3 = 

5h n,„ rI = -(chJ)--, r~ 

Si R,. R 2 "= -(CH->)..- ; R 3 '« 
5] R-j, R, = -(CHjV. R 5 = 

5f R,,R, = -(CH>),-.R.,= 




i ; CM, 



6 R, = R, where R,. Ry 
R<, R./= -{CH,}„ 

with n = 3, 4, 5 or 6 
i- - i • , 1 ajoge 
alkyl substituted alky! aryl. 
in! thyl, nitro < 

cyan© 

Rj = H or halogen 
6aR. : RsMCHj),-, R, = R, = H 



= H, alky I, (CH.jn-aryi 

with n = 1 , 2 or 3. 

CO-NH-alkyl, CO,CH ; Ph. 

S{0) r 3§kyf, amino acid 

residue, (CH.g,yCQ ; ,X 

wtthX - alkyi oraryi 
= H, halogen, alkyi, t ' 

alKyf aryj. amino, trifluoromethy!. 

nitro or cyano 



m. 8^ = H, alkyi, ;CH : y,-aryl 




ithn r 3. CC J! i k , 

CO.,CH ;: Prt. StGh-alkyi, 
amino acid residue, (CH..}nCO.,X 
wild n = 0 - 20, X = a iky! or aryi 
R, = H. halogen, a»tyl. substituted alkyl. 
aryl, amino, trifluoromeihyl, nitro 
or cyano 
R, - H or halogen 
8a R, « 8n. R : , » H 
8b R, = Sn. = CH,. R, = Cf 



figure 2. General structures of 2-amino-3-naphthoyi throphenes, 



different etedu on-withdrawing, dearotwlonatiog and 
hydrophobic substiuieni.? art tits; phenyl ring of Me N-ben 
zyl moiety led to a marked decrease In their activity as 
A; aUosterJc-enharicxsrs. 

In the series of derivatives with general formulae 8 and 8 
that possess tin? '1 ■nt(?thyj'2- napiiChoyi moiety, the iiiuu- 
duct ion <>! a lipophilic rhlorhe" *<>m at the 12 posit inn of 
the Itaphlh-dt (!' (U 1 l J U < 8i,i > i n : < 

the ahosterio enhancer potency, which indicates an unfavo- 
rable steric interaction originating from the presence of 
6 ■ chioro &u bsii iu t ton. 

In the same [ t i j | ( i I I i by King gory, i he t 
thesis of compounds beefing ft h t: l ei oaroyl instead oi the 
benzoyl moiety at the 3 position of the thiephene were 
dr t nil ! d i^uti t 1 '1 ! , ii h i i i Of 

woro selected to posses heteroatoms capable of forming 
hydrogen bonds within the binding domain (2 -furanyi, 
2--betizofurany! and 2 pyridy] moiet tes in compounds with 
general formulae !> and 10, resp«Uv«}y}. In addition, espe- 
cially with pyridine (compound 10), tire hyclsephtih proper 
ties of the molecules were increased, since low water- 
soinbility is one of the major limitations of the 
2 -njutt . ' h< it, >\tf, i i 1] tt \ ti <s 0 1 u , j r ^ 
(lie det ivaitves of general fotmniae S and 10, which pot«»v- 
tullv n nil Jot -i 1] < ti 1 til s t t t 

the Aj -cnieiiosino receg>ioi-, were significantly less active. 

Replacement ot the benzoyl group with art isosterie/isct - 
eleefi-orttc the ph- te ,e In-nJ w;>s generally weil -toierai eri. 
Compounds of genera) formulae H and 12. chatactetised 



Tabte 2. Percentage change in CHO cell cAMP content in 
the presence of compounds 5a - 51, 6a and 8a. 

Compound Change in cAiW axrtent. fronr control 

(mean ± SE1V& at different concentrations of 
tested compound . 
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-8 ± 3 


-32 ±2 


-51 i 4 


5b 


12*4 


-18*5 


-47 * 6 


-56 t 2 


5c 


-8*4 


-1 * 4 


-2 ±3 


-60 ±3 


Sd 






-19* 10 




5e 










Sf 


9±4 








&g 


-10 1 2 


-15 ±4 


■27 t 2 


-55 ±2 


5h 




19 ±5 




-67 ± 3 


Si 


-6 ± 3 




-22 ± 4 




Sj 


-11 ±4 






-52 i 3 


5k 


-6±3 








51 










8a 


-ie± 3 


-14 ±4 






8a 


-11 ±4 


■12*3 


-18 ±3 


-60 + 4 


8b 


-1 ±3 


1 * 4 


-5 ±3 


-9 ±3 



', :rrsr:r:;:a1 erro; of tin? tisjse 
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thai a h«fo r » is, not toHmed in tl<;« pwHio. 

3. Expert opinion and conclusions 



. SKIKrtal 

2 ihienyf 
ifi.iiv of 
ydroptto 

■osrbouyi 

rtt differ - 

jggesUjig 



Most: of 


the allosieric enhancers 




PD-8172 


3 (compound 1) have be, 




Pfi«rn:t. f 
Tim roe 


tas. & Dev., Inc. or its pre 
arch focused on itie preps 


deoLor, Medco Hs? 


ration of compound* 


t.harauer 
cause of 


ised by a reduced aniagon 
sid.; effects. The compound 


1st activity, a possible 



i peripheral vas- 
broader impact. 




9 = R 2 where R„ R 2 = H, CH, 
R 1 .R ; = -(CH J .Vwithn = 3or4 
R 3 , R 4 «-(CH-CH) r 
R, = R 4 = H 

If R< is H, R, s halogen, aikyl. substituted 3fi<yf, 
a ; so • so trifluorc ethyl, n m t c 




16 R, = R ? where R<. R> = H, CH S 

R „ R s = ,(CHj) n - with n = 3 or 4 




■othiophe™* 
i;ii:ty I he fu! 



nosine A; raptor to lie if! the discovesy of new fcad 

compounds. Parttmfeily Interesting is the disclosure by Chor- 
dm it ti •■■U ^it.'HK.iliw A olmln \ n , inss i 
such derivative. These cotnjsounds lack the 3-aroyi moiety 
ihoughi So he necessary fV>r i he ailostetir pnhwwr anivity of 2 ■ 
an mmihiophenas. The oniy structural features rbai: 2 aroinothi - 
a/uies api.ieiii lo sifeie with the 2-ammo-3-aiY>yl!.bjophcue> is 3 

fivC' PK niln ! snltm ■ ■ ! ".:e :l ■ : ■ e: aid .!■: i \i> V !(• !!(!!!!' 



Kg 



12 R . = R- where R. . = H, CH 3 
R,, R, » -(CH 2 )n wttrs n » 3 or 4 
R - hahoe". . s,s. : ::y :- ;..;s'J aikyi a'yi acuno. 
trifiuoromethy!, nftro or cyano 



Figure 3. General structures of 2^mirx>-^heieroaryl 
thtophenes. 
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